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Introduction
Innovative scientific research plays a crucial role in addressing global challenges, such as healthcare and environmental and security issues, while research in social sciences and the humanities occupies a key function in understanding emerging social phenomena. The speed and depth of scientific research, understood in its broadest sense, depends on fostering collaborative exchanges between different communities and assuring its widest dissemination. This, in turn, is fundamental for the constant evolution of science and human progress. Access to research output not only increases the returns from public investment in this area, but also reinforces open scientific inquiry. It encourages diversity of opinion, promotes new areas of work and enables the exploration of topics not envisioned by the initial investigators. Collaborative exchanges help avoid the unnecessary duplication of research and address some of the global health inequalities. Timely and cost-efficient access to scientific research, therefore, contributes to increasing general economic and social welfare. 1 More than any other kind of research, publicly funded scientific research constitutes an essential building block for further progress and innovation, one that is often seen as a collective good. For this reason, the common assumption is that, for the greater good of science and the public interest, publicly funded research should be made accessible without restriction. This principle of unfettered access also entails the freedom to use and reuse publicly funded scientific research.
In a world where public funding for university research is constantly shrinking and where the price of scientific journals is continuously increasing, providing researchers with the widest access possible to high quality peer-reviewed scientific material at low cost is a very difficult objective to attain indeed.
2 Several reports nities (October 2003) . 8 Three essential objectives can be derived from these documents, namely those of free accessibility, further distribution and proper archiving of scientific and scholarly publications. 9 These aims can be achieved either through the creation of new 'open access' business models for scientific publishing, known as the 'Golden Road' or, in their absence, through the establishment of institutional repositories where all scientific and scholarly publications are to remain freely accessible, known as the 'Green Road'. 10 Despite growing attention to the merits of OA, this form of publishing has, so far, remained a marginal phenomenon.
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Whether scientific output is made available subject to restrictions or following the OA model, copyright law plays a decisive role in the way it is being disseminated and used by the scientific community. This is because the decision to publish an article and to attach conditions of use largely depends on who owns the copyright on the article, i.e. whether it is the scientific author, the research institute employing him, or the publisher as a result of a transfer of rights. By conferring on the copyright owner the power to decide how the rights are to be licensed and enforced, copyright law can serve either as a tool in the furtherance of the open access principles or as an impediment hereto. This chapter explores the different implications for the distribution of scientific works under an open access model of the initial ownership rules and of a subsequent transfer of rights to the research institution or publisher. In order to get proper insight to the issues at hand, part 2 gives an overview of the copyright rules on ownership in three European jurisdictions, namely the Netherlands, the United Kingdom and France, turning first to the rules on initial ownership, including the rules on employee creation, then to the rules on transfer of rights. The choice of these countries can be explained by the fact that their copyright laws present significant differences concerning the ownership and transfer of rights. Varying rules on initial ownership and subsequent transfers may, in the context of scientific research, lead to opposite results, depending, of course, on how the rights are exercised. refrained from intervening on the issue of transfers of rights and of contractual agreements between authors and publishers, because contractual and civil matters have traditionally fallen under the exclusive competence of the Member States. 13 Member States may, therefore, have adopted certain protective measures to the benefit of authors regarding either the scope of transfer of rights or the formation, execution, and interpretation of contracts concluded with publishers.
Initial Ownership
The days when scientists and scholars worked in isolation of others, at their own cost and with their own equipment, are long gone. Nowadays, and especially in the science, technology and medical (STM) fields of research, the vast majority of scientists conduct research as part of their employment either with enterprises, 14 Whereas in principle, copyright law recognizes the natural person or group of natural persons who have created a work as the owners of the copyright on that work, the laws of some Member States have to cater for the economic interests of employers by conferring upon them the initial ownership of rights on works created by employees in the course of their employment. The question is whether the research carried out by a scientist or scholar in a university is to be qualified in France, the Netherlands and the UK as an employee creation and whether the copyright law in these countries contains provisions to deal with this situation. In France, the first paragraph of article L. 111-1 of the Intellectual Property Code (IPC) states that 'the author of a work of the mind shall enjoy in that work, by the mere fact of its creation, an exclusive incorporeal property right which shall be enforceable against all persons'. The third paragraph of the same article confirms that:
the existence or conclusion of a contract for hire or of service by the author of a work of the mind shall in no way derogate from the enjoyment of the right afforded by the first paragraph above, subject to the limitations laid down in this code. Subject to the same limitations, no derogation is made to the enjoyment of this same right, when the author of a work of the mind is an agent of the State, of a local authority, of a public establishment having an administrative character, of an independent administrative authority endowed with a legal personality or of the Bank of France'. 15 The status of civil servants significantly differs in this respect from that of private sector employees, for this basic provision is now completed by article L131-3-1 IPC which reads as follows: 'To the extent strictly necessary to perform a public service mission, the right to exploit a work created by a public official in performing his duties or following instructions is upon creation, assigned automatically to the state'. Where the State does not engage in the commercial exploitation of the work created by its employees, article L.131-3-1 IPC confers a license of all rights necessary to carry out its normal activities. 16 On the other hand, where the State does engage in the commercial exploitation of the works created by its em- apply, however, in the case of scientific research activities carried out in a public establishment having a scientific and technological character or in a public establishment having a scientific, cultural, or professional character, where such research activities are the object of a contract with a private legal entity. In other words, for the commercial exploitation of works resulting from a research contract with a private legal entity, the State has no right of first refusal.
The question is then, whether the scientific personnel of French universities and research institutes fall under the category of agents of the State, in order to trigger the application of this provision. Several elements would lead us to think so, for example the wording of article L. 131-3-1 IPC, as well as the existence of a Decree on common statutory provisions applicable to researchers-teachers and on the specific status of university professors and conference masters, 18 when read in conjunction with article L. 911-1 of the Code of Education.
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In 2003, the French Ministry of Higher Education and Research issued a policy document entitled Intellectual Property Charter containing recommendations for the adoption of an intellectual property charter in public higher education and research establishments. 20 The charter aims at implementing mechanisms for the framing and encouragement of the dissemination and exploitation of the research results obtained in these establishments, alone or in cooperation with external parties, public or private, and notably with enterprises. The policy regarding the ownership of rights on academic publications such as books, articles, and lectures, or other similar works generated by staff is not very clear. In reference to subject matter protected by literary and artistic property, the charter mentions software and databases as two types of subject matter that can be useful to the research community. establishment, for it does specify that literary and artistic works enjoy copyright protection as of the moment of their creation and that the research personnel, including doctoral students and any person following a formation, must be made aware of the fact that they are not themselves the owners of the research results, but that these belong to the establishment for which they are working.
In this respect, the Intellectual Property Charter provides that in the case of research carried out in cooperation between public and private entities, where part of the costs are born by the research establishment, the principle to follow should be one of ownership by the establishment or, failing this, of co-ownership by the establishment and the industrial partner, accompanied by a negotiated deed of co-ownership. This document was meant to serve as a model for French higher education and research establishments in the development of their own intellectual property policy. A quick survey on the internet reveals that the request of the Ministry was well received and that universities did adopt a policy concerning the dissemination and exploitation of research results. However, most policies remain rather vague with respect to the question of who, between the scientific personnel or the institution, can disseminate and exploit the rights on academic publications generated by staff. 21 Article 11(2) of the Copyright, Designs and Patents Act 1988 (CDPA) of the UK provides that 'where a literary, dramatic, musical or artistic work is made by an employee in the course of his employment, his employer is the first owner of any copyright in the work subject to any agreement to the contrary'. Nevertheless, the works created by the scientific personnel employed by British universities and research institutes form a special case. According to Cornish, the creative work of employed academics, undertaken in an environment (hopefully) devoid of any commercial interests, would probably give rise in the UK to copyright that initially belongs to the author and not to his institution. 22 This approach essentially derives from one pointed dictum in a case dating back to 1951, in which Lord Evershed indicated, on the subject of lectures, that it would be 'inconceivable' that lectures given by the great legal historian F.W. Maitland could belong to anyone other than himself as far as copyright was concerned, even though he was employed by Cambridge University to deliver the lectures to the students there. In the same document, the authors explain why, in their opinion, it would inadvisable for a university to claim ownership of the rights on their employees' writings:
If universities were to take over copyright ownership, they would be duty bound to set up administrative branches to handle the exploitation of the right, and these could only become alarmingly large bureaucracies. It is the current long-standing practice, rather than any legal definition of the 'course' of academic employment, 6 which settles the matter: in academic employment, the member of staff acquires copyright initially in his or her creative work.
25 Accordingly, the current version of article 4 of the Cambridge University Regulations on intellectual property states that 'University staff are entitled to decide that the results of any research undertaken by them in the course of their employment by the University shall be published or disseminated to other persons to use or disclose as they wish in accordance with normal academic practice'. 26 As article 7 of the same Regulations specifies, the University staff member who creates a work in the course of his employment for the protection of which there is no need for any formal application at the time these regulations are approved, remains the owner of the rights on such a creation, subject to any third party rights to which he may have previously agreed. This applies in particular to copyright and moral rights in literary, dramatic, musical, and artistic works; copyright in software, notwithstanding that there may also the software; copyright arising from authorship of a database; performers' rights; unregistered design rights; and rights over information (such as trade secrets and confidential know-how).
The Intellectual Property Policy of the University of Oxford is but one additional example taken from the UK. Statute XVI of Oxford University on Property, Contracts and Trusts comes across as being stricter than its Cambridge counterpart. Article 5 sets out that, unless agreed differently between the parties, the University will claim ownership of all intellectual property specified in section 6 of the statute which is devised, made, or created (a) by persons employed by the University in the course of their employment; (b) by student members in the course of or incidentally to their studies; (c) by other persons engaged in study or research in the University who, as a condition of their being granted access to the University's premises or facilities, have agreed in writing that this Part shall apply to them; and (d) by persons engaged by the University under contracts for services during the course of or incidentally to that engagement.
The intellectual property of which ownership is claimed comprises among other things, works created with the aid of university facilities including (by way of example) films, videos, photographs, multimedia works, typographic arrangements, and field and laboratory notebooks. However, the University will not assert any claim to the ownership of copyright in artistic works, books, articles, plays, lyrics, scores or lectures, apart from those specifically commissioned by the University. 27 In short, the author of a scientific or scholarly monograph or article remains the owner of the copyright on that work unless it has been specifically commissioned by the University, where 'commissioned works' are works that the University has specifically employed or requested the person concerned to produce, whether in return for special payment or not. However, except for where separately agreed between the University Press and the person concerned, works commissioned by the University Press in the course of its publishing business shall not be regarded as 'works commissioned by the University'. In the Netherlands, article 1 of the Dutch Copyright Act grants the author of a literary, scientific or artistic work or his successors in title the exclusive right to communicate that work to the public and to reproduce it, subject to the limitations laid down by law. However, article 7 of the Act provides that 'where labour carried out by an employee consists in the making of certain literary, scientific or artistic works, the employer shall be deemed the author thereof, unless otherwise agreed between the parties'. The application of this provision presupposes the existence of an employment relationship, characterized by the subordinate position of the employee and the payment of a salary. This would include persons employed by the national, provincial or local governments for example, but would, in all likelihood, exclude work carried out by students and apprentices. 28 The element of subordination is essential for the application of article 7 of the Copyright Act, for ,without it, the authors' rights remain with the natural person who created the work.
The ownership of rights on the fruits of the intellectual labour of academics and researchers remains a highly debated issue in the Netherlands. 29 Some have argued that Dutch universities do not own the rights on works created by academics and researchers, because in application of the principle of academic freedom there is no sufficient relationship of subordination between the employer and its employees. 30 Others maintain, relying on the legislative history, that article 7 does not only apply to people bound by a private contract of employment, but also to civil servants and employees of the State, province, local government and other public bodies. As such, professors in the employment of universities also fall within the scope of this provision. 31 In practice, a distinction is usually made between the academic material developed for purposes of teaching or specifically commissioned by the university and the academic material deriving from research activities. The first ones belong to the university, while the second belong to the author. There has been an ongoing controversy in the legal literature over whether, as a consequence of this rule of ownership, the 'maker', i.e. the employer or other legal entity, only acquires the economic rights in the work or whether he also acquires the moral rights in the work created by the employee. In the case of works created under employment, it is still unclear whether the moral rights belong ab initio to the employer or if they remain with the author. vour the first option. 32 On the other hand, it has been argued that a legal person is not in a position to exercise moral rights, since these rights are attached to the personality of a physical author. 33 At this point, only a decision of the Dutch Supreme Court could settle the issue definitely. To resolve this persisting uncertainty, article 1.22.1 of the Collective Labour Agreement of Dutch universities provides that the employee shall transfer the rights on his works to the employer in whole or in part if so requested, in order to enable it to make use of them in the context of fulfilling its statutory duties within a term to be established later. 34 The duties and responsibilities of universities are defined in article 1.3 (1) of the Act on Higher Education and Scientific Research (WHW): to provide university education, to conduct scientific research, and to pass on knowledge for the benefit of society.
Remarkably, while the legislation in the Netherlands and the UK might appear unambiguous, the relevant customs and practices indicate otherwise. As the authors of the JISC/SURF Foundation report on Institutional Copyright Policies point out, a 'policy on intellectual property ownership has implications for managing copyright in universities with respect to scholarly works'. Only few institutions have a set of detailed policies on copyright and its management. 35 Although the French Code does not provide for a strict employee creation rule, French scientists and scholars would seem to find themselves in a similar position to that of their Dutch and British colleagues: the automatic assignment operated under the French Code of all rights necessary to allow the French research institution to carry out its normal activities is, to some extent, equivalent to the employee creation rule recognized under Dutch and British law, where the employer is deemed the initial owner of the copyright. When comparing the collective bargaining agreements concluded in the Netherlands and the UK between the scientific personnel and the universities with the French Intellectual Property Charter, university staff in the first two countries would seem to enjoy more free- dom than their French counterparts, in that they can exercise the rights on their research results. The automatic transfer of rights effectuated through article L. 131-33-1 IPC, coupled with a vague university policy, might put the researcher employed by a French university or research institution in a slightly less favourable position than that of a freelance researcher, who at least can benefit from the protective measures in the IPC on transfers of rights.
In summary, although the laws of the UK, France and the Netherlands might designate the university as the initial owner of the copyright on works created by scientists or scholars in the course of their employment, in practice, the individual scientist or scholar would seem to enjoy a good degree of freedom in the exercise of the copyright on his work, especially in view of the rather vague university policies existing on the subject. In most cases, therefore, whether to publish his research results under open access terms or not will be the author's own decision.
Transfer of Rights
Even where the scientific author is legally considered to be the owner of the copyright on his work, he is often required, in practice, to transfer his rights to a publisher. Scientists and scholars traditionally enter into agreements for the publication of their work hoping to ensure its quality, accuracy, integrity, and broad distribution. The choice of a journal or publisher is most often dictated by concerns of reputation, peer-review process and impact ranking. Scientists and scholars will hardly ever choose a journal purely on the basis of the copyright ownership and open or closed conditions of dissemination. Nevertheless, the relationship between scientific authors and publishers are traditionally governed by individual contracts, in which the transfer of rights in favour of the publisher constitutes a key provision. In practice, publishers have the tendency to demand broad transfers of rights from authors, arguing that these give them the legal certainty necessary to make the required investment for the production and distribution of protected works.
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In the scientific and scholarly publishing sector, it is common practice for publishers to require that scientists sign individual agreements granting them a full transfer of rights. Access restrictions and publication agreements may prohibit faculty members from distributing their own work even to students and colleagues. Authors might even be restricted from reusing figures and tables from their own articles. Clauses such as the following are common occurrences in the scien- I hereby assign to the Publisher the copyright in the manuscript identified above (government authors not electing to transfer agree to assign an exclusive publishing and distribution licence) and any supplemental tables, illustrations or other information submitted therewith that are intended for publication as part of the manuscript (the "Article") in all forms and media (whether now known or hereafter developed), throughout the world, in all languages, for the full term of copyright, effective when and if the article is accepted for publication. This transfer includes the right to provide the Article in electronic and online forms and systems. However, in each case as noted in the definitions, these rights exclude commercial use or systematic distribution, absent an agreement with the Publisher. The rights retained by the author are influenced by the characteristics of the scientific or scholarly publishing process, which tends to differ widely depending on the field of science concerned. In the production of scientific publications an important feature of publishing is the peer-review process, in which authors submit their manuscripts to an editorial board, which then sends the paper out to a panel of peers in the field who assess the paper's quality and methods. If they are satisfied, the paper will be published. The three publishing phases of an article consist of the pre-print, the post-print and the definitive version. A 'pre-print' of an article is to be understood as the work before it has been peer-reviewed, edited or prepared for publication by a publisher. A 'post-print' of an article is the version in the form accepted for publication in which the author has incorporated into the text the outcome of the peer review. The 'definitive version' of the article is the publisher's version, which includes further editorial refinement and preparations made by the publisher for producing the version for publication. In some cases the definitive version only differs from the 'post-print' in terms of the publisher's typographical layout and style. Scientific and scholarly publishers may authorize the making available of a 'pre-print' of the article through an institutional repository or the website of the scientific author. Often, publishers will only authorize the making available of an abstract of the paper and will demand the removal of any previous version of the article from the author's homepage or other website.
In matters concerning the publication of scientific or scholarly articles, there is rarely any room for negotiation with respect to the terms of the contract. Generally, authors are confronted -as a pre-condition to the publication of their article -with the publisher's standard form agreement, according to which the author grants the latter a transfer of the rights on his work. 38 Scientific authors who refuse to sign the standard form contract effectively renounce seeing their article published in the possibly very prestigious journal concerned. Moreover, not only is the scientific publishing sector characterized by a high degree of market concentration, but, because of scientific reasons or considerations of prestige, authors often have the choice of only one or two journals for the publication of their article. As a result, the practice of presenting terms on a 'take-it-or-leave-it' basis is, inevitably, widespread.
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Such a broad transfer of rights as the one reproduced above may not even be valid according to the laws of some European Member States. In France, for example, authors benefit from some protection under the law against overbroad transfers of rights. Article L. 131-3(1) IPC states that the contract must enumerate each form of exploitation transferred and that the field of exploitation must be defined as to 'its scope and purpose as well as to place and duration'. This provision has been declared mandatory by the Courts on a number of occasions. 40 The sanction attached to the failure to fulfil these requirements is the relative nullity of the contract, which is deemed to be better suited to protect the interests of the author than the sanction of absolute nullity. 41 Moreover, article L. 131-6 of the IPC allows the transfer of 'the right to exploit a work in a form that is unforeseeable and not foreseen on the date of the contract', provided that two conditions are 150 open content licensing 38. See e.g. the procedure followed by Elsevier for the publication of scientific articles. Available at: www.elsevier.com/wps/find/authorsview.authors/copyright#why. Elsevier defends the broad transfer of rights (for all media, including electronic use) laid down in the Copyright Transfer Form with the argument that it 'believes that by obtaining the exclusive distribution right it will always be clear to researchers that, when they access an Elsevier site to review a paper, they are reading a final version of the paper which has been edited, peer-reviewed, and accepted for publication in an appropriate journal'. This argument is difficult to reconcile with the fact that Elsevier grants the author 'the right to post a pre-print version of the article on Internet web sites including electronic pre-print servers, and to retain indefinitely such version on such servers or sites'. See also Hugenholtz, (2000), 'Auteur met Kluwer', NJB, p. 1105. met: first, the transfer must be explicit and second, the contract must provide 'participation correlated to the profits from exploitation'. French courts have ruled in a number of decisions that a contract pertaining to the transfer of rights with respect to 'unknown forms of exploitation', such as electronic rights, are null if they are not sufficiently explicit and if they do not provide for a proportional remuneration. 42 Whether a clause such as the one found in the Elsevier publishing agreement could be upheld under French law is, therefore, highly uncertain.
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By contrast, courts in the UK and the Netherlands would probably uphold the validity of such a clause. The British CDPA contains no provision restricting the transfer of rights in relation to scope, time or geographical territory. Thus, the parties are free to determine the scope of the transfer. In the Netherlands, article 2 of the Copyright Act merely states that 'the assignment shall comprise only such rights as are recorded in the deed or necessarily derive from the nature or purpose of the title'. Opinions are divided in the legal literature as to whether copyright can be assigned in its entirety and therefore cover rights in future forms of exploitation, but in all likelihood, a contract clause like the one quoted above would be held valid and enforceable in the Netherlands.
Open Access Publishing
The term 'open access' was first formally defined at a meeting in Budapest in early December 2001. Out of that meeting came the so-called Budapest open access Initiative 44 and 'open access' was defined as the:
free availability of scientific literature on the public internet, permitting any users to read, download, copy, distribute, print, search, or link to the full texts of these articles, crawl them for indexing, pass them as data to software, or use them for any other lawful purpose, without financial, legal, or technical barriers other than those inseparable from gaining access to the internet itself. The only constraint on reproduction and distribution, and the only role for copyright in this domain, should be to give authors control over the integrity of their work and the right to be properly acknowledged and cited. To reduce the role of copyright to the mere protection of the author's moral rights of paternity and integrity would be to ignore a large part of the author's reality, however. The ownership of the economic rights on the work has a definite impact on the choice of the journal in which an article is to appear, whether it is OA or traditional and, in the latter case, whether a copy of the article can be deposited in an institutional repository. As shown in the previous section, although the author is theoretically in a position to decide which journal he will submit his article to, the fact is that concerns of reputation, peer-review and impact ranking most often determine where he will publish. This, in turn, puts publishers in a very strong position to dictate the terms and conditions under which a work will be disseminated. Publishers who adhere to the OA principles are still few and far between; and the market for scientific and scholarly publishing is still dominated by profit making goals. In the following pages, I give a brief overview of the OA principles in the field of academic publishing, examining the 'golden' and 'green' roads of OA publishing. I then consider how copyright ownership influences the 'road' followed for the dissemination of the research results.
The Principles of Open Access
According to the Berlin Declaration on Open Access to Knowledge in the Science and Humanities, in order to qualify as an open access contribution, a scientific or scholarly article must satisfy the following two conditions: 1. First, the author and rights holder of the contribution must grant to all users a free, irrevocable, worldwide right of access to and a license to copy, use, distribute, transmit and display the work publicly and to make and distribute derivative works, in any digital medium for any responsible purpose, subject to proper attribution of authorship, as well as the right to make small numbers of printed copies for their personal use. 2. Second, a complete version of the work and all supplemental materials must be deposited in an appropriate standard electronic format in at least one online repository using suitable technical standards that is supported and maintained by an academic institution, scholarly society, government agency, or other well-established organization that seeks to enable open access, unrestricted distribution, interoperability, and long-term archiving. 1. The article is universally and freely accessible, at no cost to the reader, via the internet or otherwise, without embargo.
2. The author or copyright owner irrevocably grants to any third party, in advance and in perpetuity, the right to use, copy, or disseminate the article, provided that correct citation details are given.
3. The article is deposited, immediately, in full and in a suitable electronic form, in at least one widely and internationally recognized open access repository committed to open access and long-term preservation for posterity.
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As explained below, these principles can be transposed into reality following two complementary ways: the 'Golden road' and the 'Green road' of open access publishing. this model, although some of them are also experimenting with the 'author-pays' model.
The 'author-pays' model is an emerging publishing model. Authors or, more usually, their research funders pay to publish their article in a journal. The publishers send the articles out for peer review. Those articles that are deemed to be of a sufficiently high standard are edited and published. The journal is disseminated free of charge, primarily via the internet, although sometimes in paper form too. In some cases, the author or funder pays a submission fee in advance of the publication fee, in order to cover the administrative costs of processing his article, whether or not it is accepted for publication. 47 Together with supplemental materials and the open access licensing conditions, the complete version of the work will be made accessible in at least one electronic online archive. Such an archive can be maintained by academic institutions and federal or private organizations that subscribe to the principles of open access to and long-term archiving of publication material. , for the OA publishing of monographs from the humanities and social sciences. The consortium of university-based academic publishers who make up OAPEN believe that the time is ripe to bring the successes of scientific OA publishing to the humanities and social sciences. The project aims to achieve a sustainable European approach to improve the quantity, visibility and usability of high-quality OA content. It will foster the creation of new content by developing future-oriented publishing solutions, including an online library dedicated to HSS. In order to expand the content of the online library and achieve critical mass, OAPEN will also aggregate content from other publishers in HSS. 51 To increase the accessibility and reusability of OA journals for the academic community, databases have been set up listing the OA journals themselves, together with the publisher's copyright policy.
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For publishers, the Golden Road of OA publishing is not an easy road to wander along, however: the success and long-term sustainability of an OA journal depends not only on the financial soundness of the business model on which it is based (following either the 'author's pay' model or another model), but also on aspects such as the reputation and the impact factor of each journal. 53 The expertise of the editorial board and the quality of the peer-review process play an equal, if not greater, role in an author's choice of the journal in which to publish than the amount of money the publisher asks to cover the author's fee. Besides quality and price, other factors, such as author awareness of OA as an option for publication and library cataloguing, can also influence whether the Golden Road of OA publishing will maintain its steady expansion in the market of academic publishing. For academic authors, the main difficulty in following the Golden Road lies in the price to be paid to cover the author's fee: if the grant money or any other source of financial support is insufficient to cover the fee, OA publishing is no longer an option for the author. This is why, in an effort to promote OA, a number of European funding agencies and scholarly societies are now committing funds to be used for the OA publication of research results. 
The Green Road
The 'Green Road' of open access is an alternative, albeit indirect, route that produces a comparable end result to that achieved when publishers follow the 'Golden Road'. The 'Green Road' actually centres on self-archiving, where authors provide open access to their own published articles by making their own e-prints free for all. OA self-archiving is not self-publishing; nor is it about online publishing without quality control (peer-review); nor is it intended for writings for which the author wishes to be paid, such as handbooks or magazine articles. Open access self-archiving is for peer-reviewed research, written solely for research impact, rather than royalty revenue. An article published according to the 'Green Road', therefore, goes through all the steps of the traditional publishing process. The only difference is that a version of the article is deposited in the institutional repository. This version is available to the public free of charge. As Guédon points out, 'green' refers to publishers that allow some form of article 'self-archiving'. At times shades of green have been carefully distinguished: pale green limits 'self-archiving' to pre-prints only; dotted, or some form of mitigated green limits 'self-archiving' to post-prints; and solid green is reserved for publishers allowing both pre-print and post-print 'selfarchiving'. Publishers that allow no form of 'self-archiving' are often described as grey publishers. Compared to the Golden Road, the Green Road is, in my opinion, a necessary but second best solution for OA. Until all scientific and scholarly publications can be published in full OA, the Green Road offers at least free access to a version of the publications. There are, however, significant drawbacks to the Green Road: first, the publications deposited in the repository are rarely the definitive version of the articles as published in the journals or, if they are, their inclusion in the repository only occurs at the expiration of an embargo period, which varies from six to 18 months after publication. As a result, the repository contains works of all shades of green and grey, some of which (the pre-prints) are not peer-reviewed and cannot be cited accordingly. Second, the Green Road entails little or no monetary savings for the institutions: university libraries cannot give up their subscriptions to scientific and scholarly journals just because the researchers employed by their institution deposit their own articles in the repository. To do so would lead within the shortest time to highly incomplete collections in the university libraries. Third, publications deposited in institutional repositories are not very easy to find, even with the aid of a search engine. 56 When an article can be found, the conditions of use are not made clear. The only real expectation that the user can entertain is that the article will be accessible free of charge. In most cases, the user will be allowed to make a reproduction for private or educational purposes, based on the copyright legislation in his jurisdiction, rather than on explicit terms of use.
The conditions of use
The Green Road may well meet the three minimum OA requirements, namely free access, possibility to reuse and permanent archiving, but publishing an article along the Golden Road ensures a better access, reuse possibilities, visibility and 'findability' of research output on the internet. One important element that contributes to accentuating the difference in accessibility and ease of reuse between the two OA roads is the use of licensing conditions for the dissemination of scientific and scholarly publications. Only exceptionally will an institutional repository indicate, with the text of a license, under what conditions the articles, theses, and monographs put in the repository can be reused by third-parties. 57 This should owning the right to open up access to scientific publications not necessarily come as a surprise: since the collections of these repositories are composed of publications of all shades of green and grey, this means that the copyright was either assigned in full or licensed on an exclusive basis to the publishers and that the institutions involved (mostly university libraries) are not in a position to attach any terms of use to such material. By contrast, authors and publishers who choose to publish their articles and monographs directly as OA take care to attach the proper conditions of use on each work. The Creative Commons (CC) licensing system is the most widely used set of licenses because it offers a series of easy to use, standardized and automated licenses that authors can affix to their work in order to indicate under which conditions it may be used. 58 Thanks to these licenses, it is no longer necessary for users to contact the rights holder prior to every use of the work to find out what can or cannot be done with the work. The work is, therefore, made available to everyone in accordance with the conditions of the chosen CC license. Besides the four core stipulations (Attribution, Non-Commercial, No-Derivatives and Share Alike), a number of fundamental principles lie at the basis of each CC license. Taking into account the conditions of the chosen license, the licensor grants the user a worldwide, non-exclusive, perpetual (for the duration of the applicable copyright) license to reproduce, display, perform, communicate and distribute copies of the work. All rights may be exercised in all media and formats whether now known or subsequently devised. The above rights include the right to make such modifications as are technically necessary to exercise the rights in other media and formats. In principle, all rights not expressly granted by the licensor are reserved. All CC licenses are irrevocable. This means that the moment the work is distributed under CC a license on the internet, the author can no longer change his mind or withdraw the license. In addition, the user is required to add a copy of, or the uniform Resource Identifier for, the applicable CC license to each copy of the work that he distributes, communicates or makes available to the public.
apply any effective technological measures to the work that restrict the ability of a recipient of the work to exercise the rights granted under the terms of the license.
Creative Commons licenses are expressed in three different formats: the Commons Deed (human-readable code), the Legal Code (lawyer-readable code); and the metadata (machine-readable code). The Commons Deed, which is the first document visible to the user, is a summary of the key terms of the actual license, which basically states what users can and cannot do with the work. This Deed itself has no legal value and its contents do not appear in the actual license. The Legal Code is the actual license, designed to be enforced in a court of law, which the user will read only if he takes deliberate action to access it. The metadata contains the key license elements that apply to a work in order to enable discovery through search engines.
Like the articles posted on the PloS website, all articles published in BioMed Central database are distributed under a CC-Attribution license. BioMed's summary of the agreement states that 'anyone is free: to copy, distribute, and display the work, to make derivative works, to make commercial use of the work, under the following conditions: the original author must be given credit for any reuse or distribution; it must be made clear to others what the license terms of this work are'. In fact, a joint Creative Commons Nederland/SURFdirect report recommended the use of the CC-Attribution 3.0 License above all other licences or other combinations of CC licences. 60 The authors of the report explain their preference by saying that this license is the most attuned with international standards, as well as with the principles of OA, and that it puts the least obstacles on the further reuse of research results, while still requiring that proper attribution be given to the author and that derivative works be identified as such. 
Copyright Ownership and Open Access
Copyright ownership does play a determining role in the choice between the Golden, Green or Grey Roads to scientific or scholarly publishing. As demonstrated below, the scientific author, the research institute employing him, and the academic publisher often have drastically divergent opinions on issues as funda- 61. Article 3(b) of the license reads as follows: 'Subject to the terms and conditions of this License, Licensor hereby grants You a worldwide, royalty-free, non-exclusive, perpetual (for the duration of the applicable copyright) license to exercise the rights in the Work as stated below: b. to create and Reproduce Adaptations provided that any such Adaptation, including any translation in any medium, takes reasonable steps to clearly label, demarcate or otherwise identify that changes were made to the original Work. For example, a translation could be marked "The original work was translated from English to Spanish," or a modification could indicate "The original work has been modified."' mental as the choice of the journal in which an article should appear, which version of the article should be deposited in the institutional repository, the extent to which an article may be further reproduced and distributed, and whether the making of derivative works should be authorized.
The scientific author
Section 2 above revealed that authors normally own the copyright in the usual academic forms of publication, including books, articles, and lectures, or other similar works, unless those works have been commissioned by a sponsor or by the university. In that case, the latter are the only ones entitled to decide if, when and where their scientific results will be published and under what conditions. Several factors can influence the decision of whether to publish under an open access model or through a traditional publisher. Among the reasons advanced to explain the limited number of articles published in OA journals is the lack of awareness among authors of which journals publish under OA conditions, as well as concerns regarding journal quality, which tend to take a higher priority in decision-making than the availability of OA. 62 Generally, authors look to journals primarily as a means of facilitating the dissemination of their work to as wide a community of their peers as possible, where it will be discussed, assessed and built upon. Publication also builds the reputation of both the author and his work within the academic community, with the system of peer review and impact factors contributing to this. Publication has the potential to enhance the reputation of the author, support applications for research funding and aid promotion prospects. Speed of publication is important, since it establishes who holds priority over the findings. 63 Being the first to publish in a field can be vital for building reputations of excellence and for attracting future funding. Thus, authors will look for the publisher and the format in which all these considerations will be taken into account. An additional complicating factor is the fact that one article may have multiple authors who may not always see eyeto-eye on some of these issues. When authors do choose the Golden Road of OA publishing, the next step is to determine under which conditions of use the publication is to be disseminated. In some cases, think of PloS or BioMedCentral, the choice of the CC license is already made by the OA journal publisher. Other times, the author himself can decide whether he authorizes users to make a commercial use of his work or to make derivate works and whether such derivative works are to be disseminated under the same license terms or not. rated and transformed into another work, while others would only applaud the idea, stating that 'those who collect the initial data see it being used in ways they had never dreamed of. The other users are able to do research that would have been impossible without publication of the data'. The community of scientific authors is not homogenous. The preferred conditions of reuse may vary from one scientist to another or least from one field to another. It may depend on the individual position of each scientist as much as it may depend on the customs of each sector. Some authors may choose a CC Attribution-NonCommercial-NoDerivatives combination with a view to preserving their reputation and the integrity of their work. On the other hand, being users of scientific publications themselves, a vast majority of authors may favour a more liberal combination of terms in the form of a CC Attribution license.
If publishing directly in an OA journal is not an option, then authors should at least follow the Green Road of OA publishing. This also means that in their contractual relations with publishers, authors should retain at least the rights necessary to self-archive a version of their article. Ideally, authors should also retain all other rights necessary for various scholarly purposes so that neither they nor their university needs to obtain permission from the publisher to use the articles in educational and research activities. To help authors guard themselves against overbroad transfers of rights to publishers, JISC in the UK and the SURF Foundation in the Netherlands have elaborated a model contract to be used when dealing with publishers. This contract does not operate a transfer of rights, but rather stipulates that the author grants to the publisher the sole license to exploit the rights enumerated in article 2.2 of the contract. More importantly, however, article 3 lists the rights that the author reserves to himself. This means that, in particular, he can exercise the following rights:
Educational or research use To reproduce the Article, in whole or in part, and to communicate it or make it available to the public, whether in print and/or digital form, whether as part of a course pack or a compilation, for use in education or research within the Author's own institution or the institutions with which the Author is affiliated.
Dissemination
To upload the Article or to grant to the Author's own institution (or another appropriate organization) the authorization to upload the Article, immediately from the date of publication of the journal in which the Article is published (unless that the Author and the Publisher have agreed in writing to a short embargo period, with a maximum of six (6) months): a) onto the institution's closed network (e.g. intranet system); and/or b) onto publicly accessible institutional and/or centrally organized repositories (such as PubMed Central and other PubMed Central International owning the right to open up access to scientific publications repositories), provided that a link is inserted to the Article on the Publisher's website.
Preservation
To grant to the Author's own institution (or another appropriate organization) the authorization to reproduce the Article for the purpose of preventing it from deteriorating, or if the original is currently in an obsolete format or the technology required to use the original is unavailable, for the purpose of ensuring that the Article continues to be available for education and research purposes;
Future reuse
To reuse all or part of the Article in a dissertation, compilation or other work.
Personal use
To present the Article at a meeting or conference and to hand out copies of the Article to the delegates attending the meeting.
Use by end users
To grant to end users of the Author's own institution or (or another appropriate organization), the authorization to copy, use, distribute, transmit and display the work publicly and to make and distribute derivative works.
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Some of the rights reserved to the author under this agreement are no different from the exceptions on copyright provided for in the legislation of quite a number of countries. Nevertheless, since the agreement is to be governed by and construed in accordance with the country of residence of the author, it is indeed a safer approach to expressly stipulate them in the contract to avoid the risk that these acts are not covered by an exception in the country of residence of the author. This model contract is available in eight European languages for ease of use by authors working in European research institutions. The degree of use of this model license in contractual relations between authors and their publishers is unknown. It is safe to assume, however, that commercial scientific publishers will not be as generous to the author and his institution as this contract proposes and that only more idealist publishers will be willing to go along with this agreement.
The research institution
The main rationale behind the acquisition of the rights on their scientific or scholarly employees lies in the universities' wish to increase access to and use of ma-terial produced in-house, while cutting costs for the production and disseminaprescriptions of the Berlin Declaration. The distinction between commercial and non-commercial use in the Creative Commons licenses raises pressing questions not only in the scientific publishing sector, but also in several other sectors of the copyright industry where the licenses are used, because it leaves too much room for interpretation. For the purposes of an open access contribution would the 'responsible purpose' referred to in the Berlin Declaration include a commercial use? Would a pharmaceutical company's distribution, among thousands of physicians, of an OA scientific article promoting its product fall under such a 'responsible purpose'?
Conclusion
The rationale behind the promotion of OA publishing of scientific and scholarly works is that governments fund basic and applied research with the expectation that new ideas and discoveries that result from the research, if shared and effectively disseminated, will advance science and improve the lives of individuals and the welfare of society. Such effective dissemination is made all the more easy by the Internet, which enables this information to be promptly available to everyone. The question addressed in this chapter is who -out of the author, the research institution or the publisher -is in the best position to cater for the shared and effective dissemination of scientific and scholarly writings. Although the copyright acts of the Netherlands, the UK and France designate the university as first owner of the copyright in their employees' work, so far it has been university policy to leave the exercise of the copyright in normal academic forms of publication (including books, articles, and lectures, or other similar works) to the authors, unless those works were commissioned by a sponsor or by the university. In that case, the sponsor or university are the only ones entitled to decide if, when, and where their scientific results will be published and under what conditions. Copyright ownership, therefore, plays a determining role in the choice between the Golden, Green or Grey Roads to scientific or scholarly publishing. In practice, the scientific author, the research institute employing him and the academic publisher often have divergent opinions on issues such as the choice of the journal in which an article should appear, which version of the article should be deposited in the institutional repository, the extent to which an article may be further reproduced and distributed and whether the making of derivative works should be authorized.
While the Green Road may well meet the three minimum OA requirements, namely free access, possibility to reuse and permanent archiving, the Golden Road ensures a better access, reuse possibilities, visibility and 'findability' of research output on the internet. The increased accessibility and reuse possibilities of OA journals and monographs can partly be explained by the fact that these publications are usually accompanied by a Creative Commons license, which ex-166 open content licensing presses the conditions under which the author or publisher allows the dissemination of their scientific and scholarly publications.
owning the right to open up access to scientific publications
